
SAM Files

All Files:
−SW Direct Normal
−SW Diffuse Down
−SW Global Down
−LW Down
Most Files:
−LW Up
−SW Up
Some Files:
−PAR (Surfrad)
−UVB (Surfrad)
−Active Cavity Direct
 (NREL, SSV)

Most Files:
−Air Temperature
−Air Pressure
−Relative Humidity
−Wind Speed
−Wind Direction
Some Files:
−Precipitation

 Surface Flux              Aerosols               Meteorology

Selected Files:
−AERONET 
  Aerosol Optical Depth

    (ARM/CART)
    (LaRC/COVE)
    (NREL/SSV)
    (Surfrad/Bondville, IL)
−SUNY ASRC MRFSR
    Aerosol Optical Depth
    (CART Site)
−CMDL MFRSR
    Aerosol Optical Depth
    (Boulder, CO)

Long/Ackerman
Cloud Fraction
Statistics

  CERES ES8
TOA Data Plot

Surface Data Plotting
        Capability

CAVE Home Page

                        CERES ES8 Footprint data 
− Subset within 111km of each surface site and given in 5 ways.
    − Closest Footprint
    − 4 Averages within concentric circles of increasing radii. 

Temporally, the data are stored in the CAVE 1/2 hour box 
closest to the CERES observation time.

111 km

60 km

30 km

15km

              CERES/SARB

    The Clouds and the Earth’s Radiant  Energy 
System  (CERES), sc anning radiometers flying on 
TRMM, TERRA, and AQ UA(12/2001) current ly  supplies 
TOA broad−band ’foo tprint’ fluxes and gridded, 
time/space averaged , data products. Th e Surface 
and Atmospheric Rad iation Budget (SARB ) group will 
provide model fluxe s for the TOA, surf ace, 500mb, 
200mb, 70mb, and 1. 0mb for every CERES  footprint. 
The first publicly available SARB data  product (a 
Beta1 product not s uitable for publica tion) can be 
retrieved from the NASA Langley Resear ch Center 
Atmospheric Science s Data Center at:
http://eosweb.larc. nasa.gov/.

                         Water Vapor Profile s     

✬ Currently CAVE data  base provides limi ted atmospheric prof ile data at the ARM  SGP for 1998.
✬ Water vapor is obse rved redundently at  the ARM/Central Fa cility  by:
   ◆ Balloon borne radio sonde data launched  nominally 3 times daily, 5 days a wee k.
   ◆ ARM Raman Lidar (R/ L)
   ◆ Microwave Radiomete r (MWR)
   ◆ Surface based LW FT S spectrometer (AER I), combined with G OES LW sounder AERI/ GOES (A/G).
✬ A comparison of wat er vapor retrieval at the ARM/SGP  is sh own below for Jul−O ct 1998. 
   ◆ Sondes launched nom inally 3 times dail y, 5 days a week, t hen interpolated in  time to 1/2 hour.
   ◆ R/L and A/G profile s have high tempora l resolution .
   ◆ At night under clea r skies the R/L "se es" quite high , R/L does not see mu ch above 500mb duri ng the day.
   ◆ Neither A/G nor R/L  penetrates  thick cl oud.

           Data Source & Avail ability

✬ Atmospheric Measur ement Program (ARM/ DOE)
✬ SURFRAD (NOAA Air R esources Laboratory )
✬ Climate Monitoring and Diagnostic Labo ratory (NOAA)
✬ Baseline Surface Ra diation Network (BS RN)
✬ National Renewable Energy Laboratory ( NREL/DOE)
✬ CERES Ocean Validat ion Experiment (COV E/ NASA LaRC)
✬ Indian Ocean Experiment (INDOEX) Univ. CA,  San Diego
✬ AEROsol NETwork (AE RONET/NASA Goddard )
✬ ASRC Solar Group (SUNY Albany)

          Data Visualization     

    An important as pect of the CAVE da ta base is
the ability to quic kly visualize/summm arize the 
data.  To facilitat e this three web−ba sed tools
are made available for graphically vis ualizing the
primary data files.   Shown below are t he outputs
from each of these tools.  

Surface, Aerosol & Meteorology (SAM) f iles:
 − One month data p er site
 − 1/2 hour average s

           CERES da ta file:
 − One month of CER ES fluxes per site

Map of surface site s included in the C AVE.

Web tool to plot an y available CAVE su rface data.

Web tool to plot an y available CAVE CE RES data.

Cloud fraction as d etermined by the Lo ng/Ackerman 
algorithm is availa ble at a number of CAVE sites.

CERES/ARM Validatio n Experiment (CAVE)
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Sonde, R/L & A/G
matched in time.

Interpolated profil e 4 hours 
before balloon laun ch.

Selecting only thos e times where all t hree methods have a  result during the
4 month period; the se plots show a sum mary comparison of Precipitable Water,  Lower
Tropospheric RH (Sf c−500mb) and Upper Tropospheric RH (50 0−200mb).

    One way to cons ider the variablity  of the three water  vapor retrieval me thods is to integra te the relative hum iditiy (RH) between  various pressure 
levels under differ ent meteorological conditions.  Change s in the distributi ons of these RH’s m ay indicate problem s in retrieval meth ods while consisten cy 
can indicate an agr eement of water vap or retrieved by the  various methods. ( In order for a poin t to be included in  a distribution all  three methods must  
return a result for  that time period/c ondition.  For exam ple, since the R/L retrieves little dat a above 500mb durin g the day (though S ondes and A/G do)
there are no points  in the 500−200mb D aytime histogram.)
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    1000−500 MB 
Lower tropospheric RH

     500−200 MB 
Upper tropospheric RH

    1000−850 MB 
"Near" surface RH 800−500 MB 700−600 MB

Daytime Samples

Nighttime Samples

Clear Sky (daytime)
     Samples

Cloudy Sky Samples

CAVE:  On−line reso urce for high quali ty measurements of surface
radiation collocate d with neatly subse t CERES TOA satelli te data.

Corresponding Autho r Address: d.a.ruta n@larc.nasa.gov
CAVE Home Page : ht tp://www−cave.larc. nasa.gov/cave/


